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Abstract 
Logistics is the key to disaster response operations and humanitarian aid missions. The length and quality of care, 
significant factors for reducing the negative social and economic impacts in humanitarian operations in an emergency, are 
significantly influenced by the degree of excellence in logistics operations. Thus, this study aims in synthesizing the logistics 
concepts applied to disaster response operations and their evaluation in order to contribute with a methodology that can be 
applied in these situations in Brazil. Therefore, through the analysis of seven documents focused on the application of 
logistics concepts in disaster response operations and of several publications on the field of humanitarian logistics, was 
possible to identify a set of logistics processes and actions which are related to the success of disaster response operations. In 
order to structure such actions, it was developed a framework,   aimed at the application in the field of disaster response 
operations in Brazil. 
© 2013 The Authors. Published by Elsevier Ltd. 
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1. Introduction  
Annually, humanitarian organizations coordinate billions of dollars in aid to victims of natural disasters, civil 
conflicts and wars (Thomas, 2003). The main task of these organizations is to mobilize funding and supplies, in 
addition to managing this aid and its distribution to vulnerable beneficiaries after the occurrence of disasters, 
worldwide. Therefore, logistics is critical to disaster response operations and humanitarian relief missions. After 
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the 2004 Asian tsunami, logistics, in the context of humanitarian relief, earned public recognition of their role in 
disaster response operations (Kopczac and Thomas, 2005). 
Logistics processes may represent the most expensive part in a disaster response operation (Thomas, 2003), so, 
the excellence of these processes generates economies of resources that can be mobilized to meet the needs of the 
affected population, such as health, food, shelter water and sanitation. Response time and quality of care, 
significant factors for the reduction of social and economic losses arising after nature disasters, are significantly 
influenced by the degree of excellence of logistics processes (Schulz, 2009). However, only a few aid agencies 
have focused on improving the performance of logistics processes in response operations (Altay, 2006). Thus, 
relief operations have not been as efficient as they could be with the use of appropriate methodology and logistics 
processes.   
For this reason, the present paper seeks to consolidate and evaluate previous knowledge on humanitarian 
logistics, based on the experiences of Brazilian and international institutions, through an analysis of seven studies 
related the field. Two of these works were produced by institutions devoted to the study and dissemination of 
logistics concepts in the humanitarian sector (Logistics Cluster Operational Guide of Log Cluster Org and 
Humanitarian Logistics: Enabling Disaster Response from the Fritz Institute), two are response operations 
disasters frameworks (the National Response Framework of the United States and The Guide to the National Civil 
Defense Emergency Management Plan of New Zealand), two manuals of non-governmental organizations with 
extensive experience in humanitarian logistics (Emergency Field Handbook - A Guide For UNICEF and UNICEF 
Staff Emergency and Field Operations Pocketbook from World Food Program – WFP ) and lastly, the Manual 
Disaster Management - System Command Operations (Oliveira, 2009) used by the Brazilian Civil Defense on 
managing disaster response operations in Brazil. This particular document does not address systematically the 
logistics processes of post-disaster operations, but it was considered relevant to the study because they relate to 
the mobilization of emergency responses, an understudied topic in the country, besides being a major publication 
within the scarce academic publication based in this area in Brazil.  
It was observed, through the analysis of these studies, the existence of a pattern of essential actions to be 
performed in response operations. This content is presented in detail in the documents Emergency Field 
Handbook - A Guide for Staff UNICEF (UNICEF, 2005) and National Response Framework (FEMA, 2008) and 
complemented in the others. These documents addresses actions aimed at ensuring the survival of vulnerable 
people and minimizing social damage. These actions, like search and rescue or distribution of basic supplies for 
survival, depend intrinsically of logistics processes, which directs to an idea of an operational model which can 
address all essential actions in disaster response operations, relating such actions to the logistics processes that 
determine their success. 
Thus, we present a comparative analysis of the logistics processes addressed in each manual, emphasizing the 
actions considered relevant to a disaster relief operation. Then, based on the analyzes of these seven manuals and 
on the literature (Schulz (2009), Altay (2006), Gad-el-Hak (2008) and others), it is proposed a framework, to be 
used in disaster response operations in Brazil, which relates the main actions of the response operation to logistics 
processes fundamental to the implementation of these actions. A preliminary version of this framework was 
submitted to five academics and five professionals working in humanitarian logistics. From the analysis of 
responses and opinions of the professionals consulted, suggestions and corrections were incorporated to the 
framework presented in this paper. 
2.  Review of performance models of international agencies and Brazil 
Among the guidelines proposed by the documents Logistics Operational Guide (http://log.logcluster.org), 
Humanitarian Logistics: Enabling Disaster Response (Fritz Institute, 2003), National Response Framework 
(FEMA, 2008), The Guide to the National Civil Defense Emergency Management Plan (Ministry of Civil 
Defense & Emergency Management of New Zealand, 2009), Emergency Field Handbook - A Guide For Staff 
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UNICEF (UNICEF, 2005), Emergency Field Operations Pocketbook (WFP, 2002) and the Manual Disaster 
Management - System Command Operations (Oliveira, 2009), the coincidence of logistics processes could be 
observed, which emphasizes the importance of their application in disaster response operations. Thus, we could 
identify 10 basic areas of organization and action taken by these agencies, which are: 
• Mobilization of the response operation, which is cited in all analyzed guides, but in a rather succinct form as, 
for example, the National Response Framework (FEMA, 2008), which suggests the need to "enable operations 
centers and subject matter experts". However, the Manual Disaster Management - System Command 
Operations (Oliveira, 2009), which deals more specifically with the process of managing the crisis, details the 
mobilization process and emphasizes  its importance; 
• Evaluation and planning of the operation, mentioned in all documents reviewed as being primordial to a 
post-disaster response. The evaluation process is treated in more detail by the Logistics Operational Guide 
(http://log.logcluster.org) and complemented by the Emergency Field Operations Pocketbook (WFP, 2002). 
These documents detail the need for a "situation assessment" to identify the extent and severity of the crisis, as 
well as the need for a "logistical evaluation" which aims to identify the possibilities and the most pressing 
needs for implementing logistics processes in the response operation. Organizations suggest that the beginning 
of the humanitarian operation starts from the evaluation process. The process of planning the operation is 
detailed in the document National Response Framework (FEMA, 2008) under the title "Planning, a critical 
element of effective response"; 
• Acquisition, addressed by the Logistics Operational Guide (http://log.logcluster.org) and the Humanitarian 
Logistics: Enabling Disaster Response (Fritz Institute, 2003),  which defines the acquisition process in four 
steps: (i) identification of needs, (ii) specification of products and services, (iii) obtaining the sources, 
definition and orders, and (iv) supply management to ensure the correct delivery at the right time. These two 
organizations suggest the correct specification of the needs as the starting point of the  acquisition process, 
followed by obtaining the sources for the  acquisition of goods or services; 
• Warehousing and inventory management, addressed especially in the documents  Logistics Operational 
Guide (http://log.logcluster.org), Humanitarian Logistics: Enabling Disaster Response (Fritz Institute, 2003), 
Emergency Field Handbook - A Guide For Staff UNICEF (UNICEF , 2005) and Emergency Field Operations 
Pocketbook (WFP, 2002), but under different titles "Aid Management", "mobilization" and "Storage 
Facilities"; 
• Distribution, discussed in more detail by the Logistics Operational Guide (http://log.logcluster.org), which 
analyzes the distribution process from three perspectives: the movement of goods from the acquisition point  
to the demand, circulation of goods from one location within the organization to another location within the 
same organization and delivery to the  final user; 
• Transportation, addressed in most texts, emphasizing the importance of investigating the available routes, 
and internal access to the affected area, as well as possible terminals and local fleet to use, both from the 
government or private institutions. The potential bottlenecks and the possibility of overcoming them must also 
be analyzed. The document Emergency Field Operations Pocketbook (WFP, 2002) suggests a complete 
checklist of information needed for this process, that should be collected in the assessment of the crisis and 
considered in the operation planning; 
• Quality control and monitoring of the operation recommended by the Logistics Operational Guide 
(http://log.logcluster.org), the Humanitarian Logistics: Enabling Disaster Response (Fritz Institute, 2003) and 
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the Emergency Field Handbook - A Guide for Staff UNICEF (UNICEF, 2005). These documents emphasize 
the need to develop standard procedures and quality control of supplies against orders. The analyzed 
documents stress that since humanitarian supply chains operate in an emergency, hey need continuous 
monitoring in order to correct their weaknesses. The Logistics Operational Guide (http://log.logcluster.org) 
suggests aspects to be monitored in a disaster response operation and further quality control procedures that 
can be applied in emergencies. It is the best reference to be considered regarding this topic, along with the 
Emergency Field Handbook - A Guide For Staff UNICEF (UNICEF, 2005), which indicates points to be 
considered for ensuring the quality and also proposes standard document types to de used in this type of 
operation; 
• Coordination between agencies, addressed by the Humanitarian Logistics: Enabling Disaster Response (Fritz 
Institute, 2003) and by the National Response Framework (FEMA, 2008). The importance of coordination 
between agencies is mainly to avoid unnecessary spending with duplicate processes, and also to avoid the 
competition for transport, storage and staff among humanitarian organizations as well as to facilitate  
information sharing in order to synchronize their operations and response capabilities; 
• Information management, mentioned in all reviewed documents and described in more detail in the  Guide 
to the National Civil Defense Emergency Management Plan (Ministry of Civil Defense & Emergency 
Management of New Zealand, 2009), which was the best reference found for this topic. 
Table 1 summarizes the logistics processes addressed in the texts analysed as well as which document the 
processes was discussed. Documents are identified as follows: Logistics Operational Guide 
(http://log.logcluster.org) as Cluster Log, Humanitarian Logistics: Enabling Disaster Response (Fritz Institute, 
2003) as Fritz, Emergency Field Handbook - A Guide For Staff UNICEF (UNICEF, 2005) and UNICEF, The 
Guide to the National Civil Defence - Emergency Management Plan (Ministry of Civil Defence & Emergency 
Management of New Zealand, 2009) as NZ, National Response Framework (FEMA, 2008) as FEMA and the 
Emergency Field Operations Pocketbook (WFP, 2002) as WFP and the Disaster Management Manual - System 
Command Operations (Oliveira, 2009) as SCO. 
Table 1. Logistics processes identified in the analyzed documents 
Log Cluster Fritz UNICEF NZ Zel. FEMA WFP SCO 
Mobilization X X X X X  X 
Assessment and Planning X X X X X X  
Acquisition X X X  X   
Warehousing and inventory management X X X     
Distribution X X X     
Transport X X X     
Fleet Management X       
Customs X X X   X  
Cold Chain X       
Evacuation    X    
Quality Control and Monitoring X X X     
Interagency Coordination X X X  X   
Information Management X X X X X X  
Demobilization     X   
Based on the comparative analysis, we identified the processes considered most common and applicable to 
disaster response operations. These processes are treated here under the following headings: Mobilization, 
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evaluation and planning, management of aid (including the processes of acquisition, Customs Management and 
Distribution), Transportation, Quality control and monitoring, interagency coordination, information management 
and Demobilization as listed in Figure 1. It is important to stress that, although the mobilization process was only 
referenced in the National Response Framework (FEMA, 2008), it is involved in any transaction that mobilize 
resources, thus was included as a necessary process to logistics operations in a disaster response. It is also 
important to note that, despite the importance of the cold chain process (suggested by the Logistics Operational 
Guide (http://log.logcluster.org)), this was considered as a specific process of Aid Management and 
Transportation, which already covers the special attention required by the distribution of vaccines and other 
specific materials. Likewise, the fleet management process, also suggested by Logistics Operational Guide 
(http://log.logcluster.org), was considered as part of the Transport process. The process of evacuation, addressed 
by The Guide to the National Civil Defense - Emergency Management Plan (Ministry of Civil Defense & 
Emergency Management of New Zealand, 2009), is covered by the Evaluation and Planning process and 
operationalized by the Transport process. 
Fig. 1. Main logistics processes associated with response operations 
Figure 1 presents the connection among the logistics processes required in a disaster response operation. The 
sequential presentation of the processes of Mobilization, Evaluation and planning, Aid management, Transport 
and Demobilization, only indicates  that these processes are linked, even though they may overlap in many times 
and can be part of various activities in disaster response operations. The processes Interagency Coordination, 
Information Management and Quality Control processes interact with other steadily. 
During the Mobilization process, a crisis management center is created, which is responsible for triggering 
other actions. The Evaluation process then begins and it will provide the basis for planning the operation. The 
process of Mobilization should continue in order to mobilize the necessary resources. The process of 
Coordination between agencies is essential to avoid duplication of work and competition for transport, stores and 
supplies in the affected region. Thus, from the process of evaluation and planning results the Operational Plan for 
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the disaster response operation, developed in cooperation with other agencies working in the region. The response 
operation must be fully monitored by the process of Quality Control and Monitoring so that actions are reviewed 
in the rise of new priorities or when errors are detected. 
The Evacuation and Aid Management process is effectively started when developing the Operational Plan. The 
Evacuation process determines the population that needs to be evacuated and how this will be operationalized. In 
turn, the Aid management process establishes forms of procurement, warehousing, inventory management and 
distribution of supplies, in cooperation with all agencies working at the crisis. The Acquisition and Distribution 
are the result of the Aid Management process and are also the input to the Transport process that also needs to be 
managed in cooperation. 
The Quality Control process is deeply related to the Interagency Coordination and Information Management 
processes in order to establish standards for data collection, inventory control standards, the establishment of 
standardized work procedures etc. We also emphasize the importance of the Quality Control and Monitoring 
process in the Aid Management process in order to ensure the adequacy of the goods delivered in the correct spot 
and adequate storage, avoiding losses.   
The management of emergency information supports the decision process before, during and after an 
emergency. The delivery of an adequate and timely response requires an effectively and efficiently Information 
Management process. It is understood that the information may not, under the circumstances, be absolutely 
accurate, but it must be based on the best data available at the time. This process should also ensure that 
procedures are established in order to be registered for the future learned lessons. 
Demobilization is the orderly and efficient return of a resource to its original location and status. The 
demobilization process should begin as soon as possible to facilitate accountability of resources and reduce 
transaction costs by decreasing gradually the amount of resources gradually until the complete demobilization, 
which involves turning off the center of crisis management. 
However, in practice, these logistics processes have to be operationalized in actions and activities.  As a result 
of this study, we could notice the existence of a pattern of essential actions to be performed in a response 
operation. Such actions, that aims at ensuring the survival of the vulnerable as well as minimizing the material 
and social losses, are presented in some of the documents, such as the Emergency Field Handbook - A Guide For 
Staff UNICEF (UNICEF, 2005) and the National Response Framework (FEMA, 2008) . These actions, such as 
Search and rescue activities or the distribution of basic supplies for the victims, depend intrinsically of the 
logistics processes highlighted in this article, which directs to an idea of an operational framework of a post-
disaster response, which relates the essential actions of a response operation to the logistics processes crucial to 
the success of these actions. Section 3 proposes a framework to be used in disaster response operations. The 
suggested framework includes the main actions to be taken in a response operation, listing the activities involved 
in each of these actions. Table 2 shows these actions and their connection with the logistics processes presented 
here. 
Table 2. Shares of response operation and logistics processes related 
Shares Field Logistics processes 
Mobilization Mobilization and Interagency Coordination 
Situational assessment Evaluation and Planning, Interagency Coordination and 
Information Management 
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Logistics Evaluation Evaluation and Planning, Interagency Coordination and 
Information Management 
First aid to the population Transportation, Interagency Coordination and Information 
Management 
Protection to the population 
of the affected area 
Transportation, Interagency Coordination and Information 
Management 
Ensuring the survival Transportation, Interagency Coordination, Aid Management, 
Information Management and Quality Control and Monitoring 
Aid Management  Transportation, Interagency Coordination, Aid Management, 
Information Management and Quality Control and Monitoring 
Restoration of normalcy Transportation, Interagency Coordination, Information 
Management and Demobilization 
3.  Actions in Response Operation 
The set of actions presented is fundamental to the success of a disaster response operation. Most of these 
actions are addressed in the second chapter of the National Response Framework (FEMA, 2008), entitled 
"Actions Response ", citing, among others, the need for rescue and protection of the affected population as well 
as the guarantee of survival by providing supplies and shelter. This set is complemented by actions suggested by 
The Guide to the National Civil Defense Emergency Management Plan (Ministry of Civil Defense & Emergency 
Management of New Zealand, 2009), Emergency Field Handbook - A Guide For Staff UNICEF (UNICEF, 2005) 
and Emergency Field Operations Pocketbook (WFP, 2002) highlighting the need of actions Mobilization, 
Situational Assessment, Evaluation Logistics, Aid Management and Restoring Normality. 
 A preliminary version of the framework presented in this paper was submitted to ten professionals from the 
area, including eight academics and two practitioners in the field of humanitarian logistics. The first version of 
the framework and a questionnaire was sent to these professionals. The corrections indicated and other 
suggestions were incorporated into the framework proposed in this paper. 
Table 3 shows the basic structure of the framework with the main actions and logistics activities to be 
implemented in response operations to natural disasters. The actions and activities were grouped into four stages 
(Recognition, Rescue, Maintenance and Demobilization) according to a temporal order of priorities, in order to 
seek greater efficiency from the point of view of logistics. However these actions and activities, in practice, may 
overlap. An urgent action that can be put into practice should not be postponed if another activity, from a 
previous step, was not operationalized.  
Table 3. Actions and operations of logistics activities in response to natural disasters 
Steps Actions Activities 
Recognition Mobilization Establish crisis management centre 
Situational Identify the scope of the crisis 
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• Mobilization: According to the document Guidelines for assessment in emergencies (International Committee 
of the Red Cross, 2008), the first people to respond to a disaster are those who live in the local community. 
They are the first to start rescue and relief operations. Thus, the main activity of this action includes the 
establishment of the crisis management center in order to improve the management of related processes, as 
well as the management of the staff and implement, along with the affected community, the essential actions 
in the response operation; 
• Situational Assessment: is the process in which information about the affected area and population, the 
severity and extent of the disaster, must be collected. As the extend of the disaster determines the extent of the 
response operation required (Gad-el-Hak, 2008), situational assessment is essential for planning  correctly the 
activities to be developed in the operation; 
• Logistics Evaluation: the immediate response in disasters is related to the management of the crisis in the 
short term by managing demand, supply and distribution (Bandeira et. al., 2011). Evaluating the logistical 
Assessment Identify the severity of the crisis 
Logistics 
Evaluation 
Identify the resources available in the region affected 
Identify the resources needed to hit region 
Define basis for operation within the affected region 
Rescue First aid to the 
population 
Locate and rescue the wounded 
Perform triage service 
Perform service 
Protection to the 
population of the 
affected area 
Identify areas of risk 
Identify needs for evacuation or protection 
Log likelihood of contamination and disease 
Disseminate information about risks and how to avoid them 
Identify possibilities of deepening crisis 
Ensuring the 
survival and 
restoration of the 
essential conditions 
Provide water, shelter and supplies 
Restore access routes 
Rest. services of water, electricity and communications 
Maintenance Management of aid Manage supplies and needs 
Manage shelters 
Assess and Monitor the procedures established 
Demobilization Restoration of 
normalcy 
Recover the functionality of the affected region 
Demobilize 
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capacity of the affected area and surroundings, seeking information, such as possible access routes to the 
affected region, terminal capabilities, fleet capacity, possible locations for distribution centers or shelters, etc., 
enables the specification of the urgent needs of region and the consequent efficient management of these 
needs; 
• First aid to the population: in pre hospital care, disaster is the situation in which the imperatives of care 
immediately exceeds the material and human resources available, requiring extraordinary and coordinated 
measures to maintain the basic quality or minimal care (Castro and Calheiros, 2007). The correct planning of 
first aid provided to the affected population is essential to minimize the health risks to the vulnerable people; 
• Protection for the population of the affected area: the risks associated with disasters, especially in slums of 
large cities or other areas of geotechnical risks with poor housing conditions, need to be evaluated in order to 
minimize losses and damage to society arising from the worsening of the crisis; 
• Ensuring the survival and restoration of the essential: the ability to take quick action to ensure the efficient 
operation of vital facilities such as hospitals and emergency shelters, uninterrupted supply of electricity, 
access roads, drinking water supply and sanitation is essential to minimize the social and material losses of the 
affected population in a disaster; 
• Aid Management: the procurement planning and delivery of humanitarian assistance to victims of disasters 
require a structured process in order to be efficient. Until normalcy is restored, this process must be managed 
with the participation of professionals with multidisciplinary skills and knowledge because it is t a logistics 
process held in peculiar conditions; 
• Restoration of normality: to the extent that the problems are being solved and the situation stabilized, the 
risks and complexity of operations are reduced and the necessary tasks will require fewer resources. 
Therefore, it is time to begin the demobilization of resources. This process is gradual and continuous. 
Demobilization should be planned and executed carefully to avoid uncontrolled and loss of equipment and 
materials. 
4. Conclusion 
Even in the face of unpredictable and uncontrollable conditions, logistics should continue to operate, based on 
formalized knowledge, understanding that the effectiveness of the relief operation, and therefore the survival of 
the vulnerable, depends on the efficiency of logistics processes.  
From the analysis performed in this study, it became clear through the perception of relevance and the 
intersections observed between the various manuals, a set of logistic processes related to the success of disaster 
response operations resulting from natural disasters, mainly applicable to emergency situations. It was also 
proposed a set of actions through which these logistical processes are operationalized. 
The framework that was developed showing up actions and activities considered essential to the success of 
these operations, according to the perceived importance of the research, and may have wide application in Brazil 
that do not have a lot of work focused on logistics knowledge directed practice operations disaster response. 
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